Glucose impairs angiogenesis and promotes ventricular remodelling following myocardial infarction via upregulation of microRNA-17.
Hyperglycaemia is known to impair angiogenesis, which may contribute to the poor prognosis of diabetic patients following myocardial infarction (MI). miR-17 has been reported to be involved in the proliferation, migration, and angiogenesis of a variety of vascular endothelial cells. However, how miR-17 regulates angiogenesis under hyperglycaemic conditions has not been reported. Thus, the aim of this study was to investigate the role of miR-17 in the impairment of angiogenesis induced by high glucose. In vitro, human umbilical vein endothelial cells (HUVECs) transfected with miR-17 mimics or inhibitors were incubated with normal-glucose or high-glucose (HG) medium. In vivo, miR-17 or negative control antagomirs were administered by tail vein injection in an MI model of streptozotocin (STZ)-induced diabetic mice. MiR-17 was upregulated, while VEGFA was downregulated in MI mice with diabetes and in HUVECs exposed to HG. The luciferase reporter gene assay confirmed that VEGFA is a target gene of miR-17. Moreover, inhibition of miR-17 prevented HG-induced VEGFA downregulation and impaired the capacity for migration and tube formation in HUVECs. Administration of miR-17 antagomirs significantly improved LV function and reduced infarct size in diabetic post-MI mice. Furthermore, the effects of diabetes-induced decreases in angiogenesis and VEGFA expression were abrogated by miR-17 antagomirs treatment in diabetic infarcted myocardium. These findings suggest that inhibition of miR-17 prevents HG-induced impairment of angiogenesis and improves cardiac function after MI by targeting VEGFA in diabetic mice.